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We propose a single photon detector based on a superconducting quantum interference device (SQUID) with
superconductor-normal metal-superconductor Josephson weak links. One of the two Josephson junctions is
connected to an antenna, and is heated when a photon is absorbed. The increase of the weak link temperature
exponentially suppresses the Josephson critical current thereby inducing an asymmetry in the SQUID. This gen-
erates a voltage pulse across the SQUID that can be measured with a threshold detector. Realized with realistic
parameters the device can be used as a single photon detector, and as a calorimeter since it is able to discriminate
photons frequency above 5 THz with a signal-to-noise ratio larger than 20. The detector performance are robust
with respect to working temperatures between 0.1 K and 0.5 K, and thermal noise perturbation.
I. INTRODUCTION
Photon-counting detectors demonstrating the highest sen-
sitivity and efficiency have become indispensable for many
applications in the visible and near infrared electromagnetic
range such as space-to-ground communications [1] or quan-
tum key distribution [2]. The benchmark for solid-state single
photon detector is determined by the avalanche photodiodes
but in 2001 a novel superconducting single-photon optical de-
tector was proposed [3]. The main advantages of this device
is to be sensitive at visible and infrared wavelengths, work at
relatively high temperature, i.e., 4.2 K and be more sensitive
of the Si avalanche photodiode in the long wavelength region
[4]. In the last decade there has been an increased interest
followed by a great technological development [4]. This in-
cludes an improve in coupling efficiency using nanowire me-
ander [5], in absorption efficiency using nanowire in optical
cavities [6, 7] and in registering efficiency using ultra-narrow
nanowire (of 20 or 30 nm) [8]. Fabrication with material al-
ternative to the original NbN has been proposed and tested
[9–11]. The same devices are promising candidates for the
detection of multi-photon events [12, 13].
The need for high sensitivity detectors also in the THz re-
gion is of particular interest in many research fields ranging
from communication technology, passing to astrophysics to
arrive to the more exotic implication in quantum information.
Far-infrared (far-IR) including the THz region is a very impor-
tant spectral range since it contains about 98% of all the pho-
tons existing in the Universe: the availability of very efficient
recording devices at long-wavelength single photon regime in
this spectral range represents a truly exciting frontier in as-
tronomy [14].
However, single photon THz detectors are significantly lim-
ited by the difficulties to obtain a single-photon sensitivity due
to the small energy carried by an individual photon (i.e. typi-
cally 2-5 meV). This energy corresponds to a detector equiv-
alent temperature of only a few tens of kelvins, and hence
extremely low operating temperatures are needed to avoid the
thermal noise. Besides the first detection of single THz pho-
tons with semiconductor quantum dots (QDs), hot electron
and superconducting bolometers [15–17], new and efficient
detection schemes are needed. The possibility of using the
physical properties of the superconducting state in Josephson-
based devices represents an attractive degree of freedom to
be explored due to their high charge and phase sensitivity in
determining final performances.
Here, we propose an original design for a proximity SQUID
radiation detector (PSRD) that can be used as a single photon
sensor and as a calorimeter, i.e., by measuring the frequency
of the incident photon. A proximized normal metal in a long
Josephson weak link can be heated by the absorption of the
photon. The following increase in its electronic temperature
induces an instability in the interferometer that generates a
voltage pulse across the SQUID in order to relax to a stable
state.. The key point in the process is the possibility to set the
SQUID close to an instability point. In the present case, this
can be done by adjusting the external magnetic flux piercing
the interferometer.
This working principle is directly related to the observation
that when we change the magnetic flux in a Josephson inter-
ferometer and cross such an instability point, the supercon-
ducting phase must undergo a phase jump [18, 19]. This new
physical phenomenon was originally discussed in Ref. [18]
and indirectly observed in Ref. [20]. The extension to the
full dynamical model has been done in Refs. [19, 21, 22]. In
these later papers, the system was driven through an instability
point by an external time-dependent magnetic flux. The con-
trol of the time-dependent magnetic field allows one to induce
the phase jump and the corresponding voltage pulse at will.
When subject to a periodic drive, the interferometer emits a
voltage pulse comb (a sequence of equally spaced and identi-
cal voltage pulses) in complete analogy to the optical combs
used in metrology [23].
The same idea is at the basis of the present PSRD. We con-
sider two Josephson weak links (JWLs) in a superconduct-
ing quantum interference device (SQUID) configuration [24].
By tuning the magnetic flux piercing the SQUID, we can set
the device close to an instability point. When a photon is
absorbed (through a suitable antenna coupled to one of the
JWLs) it heats the JWL inducing a phase jump, and a voltage
pulse. The detection of these voltage pulses gives us informa-
tion about the photon arrival. When the detection electronics
is able to distinguish additional information about the volt-
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2age pulse, e.g., its maximum, it is possible to discriminate the
photon frequency, and use the PSRD as a calorimeter.
From our analysis, a Nb-based PSRD can work well for
photon frequencies above 5 THz. With a detector bandwidth
of 10 GHz, the achievable signal-to-noise ratio and resolving
power are large enough to discriminate both the photon arrival
and its frequency. The PSRD can operate at sufficiently high
temperature, i.e., up to ∼ 0.5 K of bath temperature, and it is
robust against thermal noise.
II. SINGLE JOSEPHSONWEAK LINK UNDER PHOTON
ABSORPTION
First, we consider a single JWL consisting of a normal
metal (N) wire of length l coupled to two superconductors
S via transparent contacts [25, 26]. The JWL is coupled to an
antenna that is able to collect the incident photon radiation at
energy hν [see Fig. 1a)]. The latter heats the electrons in the
normal metal region thereby increasing its electronic temper-
ature Te.
We denote with ∆ and D, the gap of the superconductor S
and the diffusion coefficient of the normal metal, respectively.
If the Josephson junction is long, i.e., for ETh = h¯D/l2 
kBTe  ∆ where ETh is the Thouless energy, the Josephson
current of the junction is IJ(Te) = Ic(Te)sinϕ where ϕ is
the superconducting phase difference across the junction and
[25, 27, 28]
Ic(Te) =
64pikBTe
(3+2
√
2eRN)
√
2pikBTe
ETh
e
−
√
2pikBTe
ETh . (1)
Above, RN = ρl/A is the normal-state resistance of the wire
(ρ and A are the wire resistivity and cross section, respec-
tively). In the following, we have used D = 0.01 m2s−1,
ρ = (νFe2D)−1 with νF = 1047 J−1m3 is the density of states
at the Fermi level in the N region and [25]. The geometric
parameters l and A changes from junction to junction and are
chosen to maximize the device performances (see discussion
below) but, as reference, we can have (typical of silver, Ag),
L= 1 µm, and A= 10−15 m2 leading to RN = 38 Ohm.
To determine the dynamics of the junction temperature we
follow Ref. [25]. We assume that a photon of frequency ν
is absorbed at time t0 in the volume Ω of the N region. We
model the energy injection into the junction with a Gaussian
pulse with standard deviation (in time) σ so that the photon
power is Pγ = 2pi h¯νΩ
√
2piσ
e−(t−t0)2/(2σ2). The N region of the junc-
tion has an electronic thermal capacityCe = pi2νFk2BTe/3, and
it is in contact with the phonon bath so that it dissipate power
(per unit of volume) as Pe−ph = Σ(T 5e −T 5bath) where Σ is the
electron-phonon coupling constant in N [29]. The power bal-
ance equation therefore reads [25]
Ce
dTe
dt
= Pγ −Pe−ph. (2)
In the following we consider volume of Ω = 10−21 m3 and
Σ= 0.5×109 Wm3K−5 typical for a silver junction.
An example of the behavior of Te(t) is shown in Fig. 2
a). The photon heats the junction up to a maximum of
roughly Te,max =
√
T 2bath+12h¯ν/(piΩνFk
2
B), then the junction
dissipate the energy excess over a timescale of the order of
τe−ph [25]. Since, in general, the diffusion time along the
N strip τD = l2/D ≈ σ  τe−ph [25, 29] where τe−ph is the
electron-phonon interaction time (τe−ph ∼ 10−4 . . .10−7s in
the 0.1 . . .1K temperature range), we can assume that the tem-
perature of the junction remains almost constant after photon
absorption, as shown in Fig. 2 a). If we define the relaxation
time τR as the time needed for Te(τR) = (Te,max − Tbath)/2,
with the parameter used for the numerics in Fig. 2, we obtain
τR ≈ 120 ns. That is much longer than τD ∼ 0.1 ns and σ
(for the numerical simulation we have taken σ = 0.1 ns). In
the present model, the relaxation time is the limiting factor for
the photon detection rate. However, using different materials
and different fabrication geometry, the energy dissipation to
the phonon bath can be increased and, thus, the idle time can
be reduced.
The mechanism responsible for the presence of a super-
current in the SNS junction is the proximity effect that in-
duces in the N region a local density of states with a minigap
Eg ≈ 3.1 ETh [25, 30]. In all our analysis we ignore the effect
that such a modification induces in the heat capacity and the
electron-phonon coupling [31–33]. Specifically, thanks to the
presence of the minigap, both these quantities are expected to
be somewhat suppressed inside the N region thereby improv-
ing the PSRD performance. Moreover, a photon with energy
ν can be absorbed in the junction if ν > 2ETh/h [34, 35]. For
the typical junction parameters used in our calculations we
have ν > 3 GHz.
In the present analysis we assume that when a photon is
absorbed all its energy is transferred to the junction generat-
ing the increase in temperature. This description is, of course,
oversimplified. The absorption and the efficiency in the en-
ergy transfer depends on the details of the antenna, e.g., ma-
terials and geometry. The antenna can be designed and opti-
mized for to work on a kind of photons properties or energy
region. In the present paper, we do not deal with such details
of the specific implementation and focus more on the on the
physical mechanism underlying the photon detector.
III. DYNAMICS OF THE SQUID
To exploit the phase jump effect discussed in Sec. I and
[19, 21, 22] , we consider two SNS Josephson weak links in
a SQUID configuration. One of the JWLs, say junction 1,
is coupled to an antenna and it is heated by the photon, as
shown in Fig. 1 a). The JWLs are supposed to have the same
resistance RN,1 = RN,2 = RN but different length, i.e., l1 6=
l2, in order to have different Thouless energy. Moreover, the
junction length asymmetry is captured by the parameter ε =
l1/l2. Here, we assume that the ring inductance is negligible
but a similar approach can be used in case of a non-vanishing
ring inductance [36, 37].
We denote with Φ the magnetic flux piercing the SQUID,
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FIG. 1. a) Scheme of the PSRD. Two SNS Josephson weak links
are arranged in a SQUID configuration. One junction is connected to
an antenna that absorbs the arriving photons at energy hν . The weak
links lengths are l1 and l2, respectively, and the SQUID is pierced
by an external magnetic flux Φ. The photon absorption generates
a time-dependent voltage pulse V (t) across the interferometer. b)
Pictorial representation of the induced instability. The Josephson en-
ergy EJ (in arbitrary units) is plotted before (solid blue curve) and
after photon absorption (dashed blue curve). The change in the en-
ergy potential induces a dynamics in the phase particle (red circle)
that jumps to a close minimum with a phase change ∆ϕ of about 2pi .
and the current (IJ) vs phase relation of the SQUID reads [19]
IJ(ϕ;φ) = I+[cosφ sinϕ+ r sinφ cosϕ], (3)
where ϕi is the phase across the i-th junction, ϕ = (ϕ1+ϕ2)/2
and φ = piΦ/Φ0 (Φ0 ' 2×10−15 Wb is the flux quantum) is
the normalized magnetic flux. If Ic,i (i = 1,2) is the critical
current of the i-th junction, we have
I+ = Ic,1(Te)+ Ic,2(Tbath), (4)
r =
Ic,1(Te)− Ic,2(Tbath)
Ic,1(Te)+ Ic,2(Tbath)
.
To write Eq. (3) in this way, it is important to assume that the
Josephson weak links have the same resistance RN but differ-
ent critical currents, i.e., Ic,1 6= Ic,2. The choice to keep RN
fixed is arbitrary since the only physical important parame-
ter is the asymmetry of the junction critical currents needed
to increase the photon absorption effect. The main advantage
is that it allows us to to simplify the analytical and numerical
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FIG. 2. a) Temporal dynamics of the temperature Te of the normal
metal region when a photon is absorbed (solid blue curve), and of the
SQUID asymmetry parameter r (dotted green curve). The maximal
temperature reached by the N region is showed as a dashed orange
line. b) Voltage (solid blue) and superconducting phase (dashed red)
as a function of time due to photon absorption. The parameters used
in the calculations are [25]: Tbath = 0.1 K, Ω = 10−21 m3, νF =
1047 J−1m3 and Σ = 0.5× 109 Wm3K−5 [as appropriate for silver
(Ag)], D = 0.01 m2s−1, l = 10−7m, RN = 38 Ohm. The standard
deviation of the Gaussian photon envelope is σ = 0.1 ns.
treatment. Similar results can be obtained if we assume differ-
ent junction resistances. Experimentally, to have the same re-
sistance the junction should be fabricated in a particular way.
A different length in the weak links determines a difference
in the Thousless energy (that scales as l2). This difference
length must be balanced by different section areas since we
want equal resistance in the junctions.
Under these hypothesis, the dynamics of the phase and the
applied voltage V is given by the resistively and capacitively
shunted Josephson junction (RCSJ) model [19, 24]. We model
the SQUID as a capacitor C, a resistor R, and a non-linear,
magnetic flux-dependent inductance LJ arranged in a parallel
configuration. The equation for ϕ can be written in terms of
the dimensionless variable τ = 2piνt as [24]
c
d2ϕ
dτ2
+
dϕ
dτ
+α[ f (ϕ,τ)−δ ] = 0, (5)
where δ = IB/I+, c = 2piRCν , f (ϕ,τ) = IJ [ϕ;φ(τ)]/I+ and
α = I+R/(Φ0ν). In the following, we consider the case in
which the junction capacitances are negligible, and there is no
bias current flowing through the SQUID, i.e., c= 0 and δ = 0.
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FIG. 3. a) Voltage pulse dynamics for different absorbed photon frequencies ν at Tbath = 100 mk, Φ/Φ0 = 0.499, and ε = 0.98. b) Voltage
pulse dynamics for different bath temperatures Tbath at ν = 10 THz, Φ/Φ0 = 0.499, and ε = 0.98. c) Voltage pulse dynamics for different
asymmetry parameters ε at Tbath = 100 mk, ν = 10 THz, and Φ/Φ0 = 0.499. d) Voltage pulse dynamics for different magnetic fluxes Φ at
Tbath = 100 mk, ν = 10 THz, and ε = 0.98.
Before solving numerically Eq. (5), it is useful to have a
qualitative understanding of the effect induced by photon ab-
sorption. This can be done by analyzing the behaviour of the
Josephson energy as a function of the magnetic flux Φ, and
the time-dependent critical current Ic,1. The Josephson energy
reads [19, 24]
EJ =α
∫
dϕIJ =−α
[
Ic,1 cos
(
ϕ+
piΦ
Φ0
)
+Ic,2 cos
(
ϕ− piΦ
Φ0
)]
.
(6)
Let us set consider the case in which the external magnetic
flux is Φ/Φ0 = 1/2−χ/pi with χ  1, i.e., close to an insta-
bility point [19].
For sake of discussion, let us discuss first the case in which
Ic,1(t = 0) Ic,2. In this case, the Josephson energy reads
EJ/EJ,0 ≈ −cos
(
ϕ + pi ΦΦ0
)
= −sin(ϕ − χ) that has mini-
mum at ϕ = (4m+1)pi/2−χ (with m integer).
When the photon is absorbed, Ic,1 decreases exponentially
and becomes much smaller than Ic,2. The Josephson energy
reads EJ/EJ,0 ≈ −cos
(
ϕ − pi ΦΦ0
)
= −cos
(
ϕ + χ − pi2
)
=
−sin(ϕ+χ) that has minimum at ϕ = (4k+1)pi/2+χ (with
k integer). The two energy minima are shifted by ∆ϕ =
2pi(m− k)− 2χ and the closest non-trivial jump, i.e., m 6= k,
is obtained for ∆ϕ ≈ 2pi .
In the realistic implementation we have Ic,1(t = 0) ≈ Ic,2
[see Fig. 2 a) where r(t = 0)≈ 0]. This is represented in Fig. 1
b) where we pictorially show how the change in the Josephson
potential energy can induce the phase jump. It is important to
notice that this energetic discussion does not give information
about the amplitude of the jump (that can be |∆ϕ|= 2χ,2pi−
2χ,4pi−2χ, ...). This must be determined by solving the full
dynamics of the junction temperature [Eqs. (2)] and phase
dynamics [Eq. (5)]. An example of the dynamical behaviour
of Te, Ic,1, r, ϕ and V (t) is shown in Fig. 2 a) and b).
Notice that while in the original paper [19], the phase un-
dergoes a pi jump, here the jump is of 2pi . This difference is
related to the nature of perturbation of the Josephson energy
landscape. While in Ref. [19], the time-dependent magnetic
field induces the Josephson energy modulation, here it is the
asymmetry of two junctions induced by the photon absorption.
IV. VOLTAGE DEPENDENCE ON JUNCTION AND DRIVE
PARAMETERS
The voltage generated across the SQUID vs time is shown
in Fig. 3 as a function of different parameters: the photon
frequency ν in Fig. 3 a), the bath temperature Tbath in Fig. 3
b), the asymmetry parameter ε in Fig. 3 c), and the applied
magnetic flux Φ in Fig. 3 d).
Figure 3 a) shows that for a photon frequency above 5 THz
the SQUID generates a sizable voltage pulse at Tbath = 0.1 K.
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FIG. 4. a) The maximum voltage Vmax generated at the extremes
of the SQUID as a function of the frequency of the absorbed photon
at different bath temperatures. b) Vmax as a function of the working
bath temperature for different energies of the incoming photons. Red
dashed lines indicate a voltage threshold detection of 5 µV.
The voltage pulse maximum increases with the photon fre-
quency ranging from 20 µV at ν = 5 THz to 40 µV at
ν = 100 THz.
Another relevant parameter is the working temperature
Tbath [show in Fig. 3 b) for ν = 10 THz]. At low temperature
(Tbath = 0.1 K), the temperature jump in the junction is large
and leads to an increased asymmetry and large voltage pulses
(solid blue curve). At higher temperature (Tbath = 0.5 K), the
voltage pulse is broadened with a smaller maximum around
5 µV meaning that the device can work even at these temper-
atures.
The PSRD works at best for a small asymmetry parame-
ter ε , as shown in Fig. 3 c). This is because the asymmetry
induced by the photon absorption is maximized. A possible
asymmetry range is 0.9≤ ε ≤ 1.
The magnetic flux Φ must be close to a critical point in
order to put the SQUID in a unstable point, i.e., Φ/Φ0 = 0.5.
The best performance are obtained for Φ/Φ0 = 0.499 but the
voltage pulse is sizable as well for Φ/Φ0 = 0.47. However,
in deciding the optimal applied magnetic flux we must also
consider the effect of the noise (see Sec. VI below). As a
matter of fact, if the system is too close to an instability point,
the noise could induce an undesired transition.
V. PHOTON DETECTION
A. Photon arrival detection
The PSRD can be efficiently used to detect an arriving pho-
ton. We can think to connect the device to a discriminator
circuit that is triggered as soon as the voltage generated by the
PSRD exceeds a detection threshold Vmin. Figure 4 a) shows
the maximum voltage Vmax reached as a function of the pho-
ton frequency for different bath temperatures Tbath = 0.1,0.3
and 0.5 K. If we set, for instance, a detection threshold of
Vmin = 5 µV (red dashed line in Fig. 4), photons with fre-
quency ν above 10THz can be detected even at a bath temper-
ature of Tbath = 0.5K.
Figure 4 b) shows the maximum voltage Vmax as a function
of bath temperature and for different photon frequencies. For
Vmin = 5 µV, while photons of 1 THz are at the limit of mea-
surability, for higher frequency, i.e., ν ≥ 10 THz, the PSRD is
able to detect their arrivals even at high temperature.
B. Photon frequency detection
With the PSRD it is also possible to determine the fre-
quency of the detected photon, i.e., one can use it as a
calorimeter. In order to have a sizable voltage output we focus
on photons with ν ≥ 1 THz. To see if it is possible to distin-
guish the frequency of the absorbed photon, we need analyze
the signal-to-noise (S/N) ratio and the resolving power. The
first can be defined as [34]
S
N
(hν) =
V (ν = 0,Tbath)−V (hν ,Tbath)√
SV (Tbath)ω
, (7)
where V (ν = 0,Tbath) and V (hν ,Tbath) are the generated volt-
ages when no-photon is absorbed and a photon of frequency
ν is absorbed, respectively. The function SV (Tbath) and ω
are the voltage noise spectral density and the detector band-
width, respectively. The noise spectral density is determined
by the Johnson noise spectral density SV (Tbath) = 4kBTbathRN
in the absence of radiation. The bandwidth must satisfy the
relation ω ≥ 2pi/τe−ph [34]. Since we are working at moder-
ately low temperature, i.e., Tbath = 0.1 K, we can assume [25]
τe−ph ≈ 10−4 s. Moreover, the voltage pulse has typical width
of a fraction of ns (see Fig. 2) so that to be able to detect it,
we need a sufficiently high frequency resolution. In the fol-
lowing we consider a detector bandwidth of ω = 10 GHz that
should allow one to detect the main features of a large range
of voltage pulses.
With the above assumption, we get for the S/N ratio∣∣∣ S
N
(hν)
∣∣∣= Vmax(hν ,Tbath)√
4kBTbathRNω
, (8)
where Vmax(hν ,Tbath) is the maximum voltage generated by
the photon, and extracted from Fig. 4 a). The behavior of the
S/N ratio for ω = 10 GHz is shown in Fig. 5 a) and, as ex-
pected, closely resembles the shape of the maximum achiev-
able voltage displayed in Fig. 4 a). We notice that, for a
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FIG. 5. a) PSRD signal-to-noise (S/N) ratio as a function of the
frequency of the absorbed photon, and for different bath tempera-
tures. The detection bandwidth is set to ω = 10 GHz. b) Resolv-
ing power hν/δE as a function of the frequency of the absorbed
photon, and for different bath temperatures. The temperatures are
Tbath = 0.1,0.3,0.5 K (solid blue, dashed orange, and dotted green
line, respectively) as in the previous panel a).
photon with ν ≥ 10 THz, we obtain a large S/N ≥ 5 even
at a high working temperature Tbath = 0.5 K. In the lower fre-
quency range, the radiation sensing limitation is given by the
voltage signal strength as discussed in the previous section.
The other figure of merit that characterizes the PSRD per-
formance is the resolving power defined as [34]
hν
δE
=
hν
4
√
2log2kBT 2bathCe
. (9)
As shown in Fig. 5 b), hν/δE increases linearly with the
photon frequency and for ν ≥ 10 THz exceeds 10 at Tbath =
0.1 K.
VI. THERMAL NOISE EFFECT
To achieve good detecting performance the PSRD must be
set in a unstable state (determined by the externally applied
magnetic flux). The photon arrival induces a perturbation
and thereby the phase dynamics and the voltage generation
across the SQUID. In principle, any perturbation can induce
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FIG. 6. Comparison between the noisy (blue curve) and noise-
less voltage dynamics (dashed yellow curve) for different bath tem-
peratures: a) Tbath = 0.1 K and b) Tbath = 0.5 K. The dynamics is
obtained by averaging over 500 noise dynamical realizations. For
Tbath = 0.1 K the effect of the noise is barely visible. The other cho-
sen parameters are ε = 0.98, and Φ/Φ0 = 0.499.
the phase dynamics. For this reason, it is of crucial importance
to analyze the impact of external noise sources.
In the following we consider the effect of the thermal en-
vironment which is expected to be the predominant source of
noise. The dynamics of the PSRD is determined by a modi-
fied RCSJ equation that includes a thermal noise contribution.
This can be written in terms of a Langevin RCSJ equation [19]
h¯
2eR
ϕ˙+α[ f (ϕ,τ)−δ ] = ξ (t), (10)
where ξ (t) is the white noise contribution with correlation
function
〈ξ (t)ξ (t ′)〉= 2kBTbath
RN
δ (t− t ′). (11)
The voltage dynamics in the presence of noise averaged
over 500 noise realizations is shown in Fig. 6. As it can
be seen, the effect of noise is barely visible up to high tem-
peratures with Tbath = 0.5 K. Furthermore, even in this situ-
ation, the main dynamical features such as the shape and the
maximum amplpitude of the voltage pulse are fully preserved.
From this follows that the PSRD performance is almost un-
modified by the presence of thermal noise.
7VII. CONCLUSIONS
In summary, we have proposed the original design for a
single-photon sensor based on the proximity effect, and on
the instability induced by the absorption of a photon. In a
SQUID configuration, two proximity superconductor-normal
metal-superconductor junctions can be set in an unstable state
by controlling an applied magnetic flux piercing the supercon-
ducting loop. The absorbed photon induces an enhancement
of the electronic temperature in the absorbing junction and,
as final result, a voltage spike across the interferometer. With
our choice of realistic parameters for the structure, this sig-
nal is strong enough to be measured with conventional elec-
tronics. The voltage pulse shape and its amplitude depend on
the photon frequency, the junction asymmetry and working
bath temperature, and could be measured in several different
configurations as soon as the photon frequency is larger than
∼ 1 THz. A straightforward use of the PSRD is as a photon
arrival detector. In addition, it can also work as a calorimeter
since it is able to distinguish the absorbed photon frequency
in the range 1 THz≤ ν ≤ 103 THz. The achievable signal-to-
noise ratio and resolving power suggest a high performance
when the PSRD works at moderately low temperatures around
0.1 K. Furthermore, the detector performance are basically
unaffected by the working temperature (between 0.1 K and
0.5 K) and the presence of thermal noise. These features make
the PSRD interesting for a number of different applications,
for instance, we can envision its use in quantum technologies
as well as in astrophysics.
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